Cross-linked nanoassemblies from poly(ethylene glycol)-poly(aspartate) block copolymers as stable supramolecular templates for particulate drug delivery.
Block copolymer cross-linked nanoassemblies (CNAs) were developed as stable supramolecular templates for particulate drug delivery. Poly(ethylene glycol)-poly(aspartate) [PEG-p(Asp)] block copolymers, consisting of PEG (5 or 12 kDa) and Asp (5, 14, 25, 33, and 37 repeating units), were used as scaffolds and grafts in combination to prepare a nanoassembly library of grafted nanoassemblies (GNAs) and CNAs. Four synthesis routes were tested to maximize the number of drug-binding Asp units per nanoassembly. Grafting-onto-scaffold and grafting-from-scaffold methods were used for GNA synthesis. Either partially or completely deprotected PEG-p(Asp) was cross-linked with diamine compounds to prepare CNAs. (1)H NMR and GPC measurements showed that GNAs and CNAs contained the maximum 183 and 253 Asp units, respectively. Initial screening of the nanoassemblies revealed that GNAs would be impractical for further development as drug carriers due to variable grafting efficiency and low product yields. CNAs were obtained in high yields and identified as a promising supramolecular template that can entrap and release ionizable drugs (doxorubicin), enhancing the particle stability of nanoassemblies in the pharmaceutically relevant pH ranges between 4 and 9. Light scattering measurements demonstrated that the particle size of CNAs remained uniform before and after drug entrapment, causing neither aggregation nor dissociation (<5 mg/mL).